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,QWURGXFWLRQ
0DL]HLVRQHRIWKHPRVWYDOXDEOHFURSVGXHWRKLJKSURGXFWLYLW\DQGPXOWLSOHXVHVRILWVSURGXFWVLQWKHIRRGLQ
DQLPDOKXVEDQGU\DQG LQGXVWU\ 7RDGHU DQG5RPDQ*UDLQVZKLFKFRQWDLQRQDYHUDJHSURWHLQV
FDUERK\GUDWHV  IDW  FHOOXORVH DQG DVK DUH XVHGPDLQO\ DV IRGGHU FRQFHQWUDWHG LQ DOO FDWHJRULHV RI DQLPDO
QXWULWLRQ7KH\DUHZLGHO\XVHGLQIHHGSHRSOHLQYDULRXVIRUPVSROHQWDFDNHEDNLQJIORZHUVIHDWKHUVHWFDVZHOO
DVUDZPDWHULDOIRULPSRUWDQWLQGXVWULHVVWDUFKVXJDUELRIXHOVDOFRKRORURLOWKHUHPDLQLQJUHVLGXHEUDQFDNHV
JULWVXVHGLQDQLPDOIHHG7KHVWHPVVWDONVDQGWKHUHPDLQLQJOHDYHVDIWHUKDUYHVWDUHXVHGLQIHHGRUSXOSDQGKXVN
DUHXVHGIRUYDULRXVEUDLGVDQGSDFNDJLQJ
,QDGGLWLRQ WRPDL]HSUHVHQWVD VSHFLDO LPSRUWDQFH IRUDQLPDO IRGGHUDVVLODJHRUJUHHQPDVV0DL]H IRU VLODJH
KDUYHVWHGLQWKHPLONZD[VWDJHLQVXUHFRPSDUHGZLWKRWKHUIRUDJHSODQWVWKHODUJHVWDPRXQWRIQXWULHQWXQLWVSHU
KHFWDUH DQG WKH ORZHVW FRVW RI SURGXFWLRQ 7KH VSHFLDO LPSRUWDQFH RI PDL]H VWHPV DQG RWKHU EHQHILWV RI KLV
FXOWLYDWLRQVXFKDVKLJKHU\LHOGVDQGVDIHUWKDQRWKHUSODQWVGURXJKWUHVLVWDQFHLWFDQEHJURZQZLWKJRRGUHVXOWV
XQGHUYDULHGFOLPDWLFFRQGLWLRQVDQGVRLO LWFDQEHJURZQDVDVHFRQGFURSDIWHUHDUO\KDUYHVWSODQWV LWUHTXLUHVD
VPDOODPRXQWRIVHHGIRUVRZLQJGRQRWVKDNHKDUYHVWLQJHWF+DVHWDO
)RU5RPDQLDPDL]HLVWKHPRVWLPSRUWDQWFURSE\WKHDUHDWKDWPHDQVRYHUPLOOLRQKDDQQXDOO\2QWKHRWKHU
KDQG SHVWV UHSUHVHQW D OLPLWLQJ IDFWRU FRQVLGHUDEO\ UHJDUGLQJ PDL]H FURSV ,Q WKLV VHQV PDL]H OHDI ZHHYLO
Tanymecus dilaticollis Gylll. LV IUHTXHQWO\ WKHFDXVHRI WKLQFURS VWDQGVDQG UHSODQWLQJDW ODUJHDUHDV ýDPSUDJ
$GXOWVDWWDFN\RXQJVHHGOLQJVUDUHO\JHUPLQDWLQJVHHGVDQGGHVWUR\WKHP3DXOLDQHWDO7KH\IHHG
RQ\RXQJ OHDYHV IURP WKH OHDIPDUJLQDQGPRVWGDPDJHRFFXUVEHIRUH WKHOHDI VWDJH %%&+'URXJKWDQG
KLJKHU WHPSHUDWXUHV HQKDQFH IHHGLQJ 3RSRY  Tanymecus dilaticollis KDV RQH JHQHUDWLRQ SHU \HDU DQG
RYHUZLQWHUVDVDGXOWLQWKHVRLO3DXOLDQ
,QWKHJXLGHOLQHRQJRRGSODQWSURWHFWLRQSUDFWLFH*33IRUPDL]HIRUPVSDUWRIDQ(XURSHDQDQG0HGLWHUUDQHDQ
3ODQW3URWHFWLRQ2UJDQL]DWLRQ(332SURJUDPPHLWFRYHUVPHWKRGVIRUFRQWUROOLQJSHVWVLQFOXGLQJSDWKRJHQVDQG
ZHHGVRIPDL]H9DULRXVFXOWXUDOPHWKRGVFDQUHGXFHZHHYLOSRSXODWLRQDQGGDPDJHFURSURWDWLRQWLPHRIVRZLQJ
FRQGLWLRQVIDYRXULQJUDSLGVHHGOLQJGHYHORSPHQWDQGSODQWGHQVLW\3DXOLDQ9RLQHVFXHW%DUEXOHVFX,W
LVLPSRUWDQWWRDVVHVVWKHLQVHFWSRSXODWLRQLQDXWXPQEHIRUHRYHUZLQWHULQJDQGWKHQLQVSULQJZKHQWKHSODQWVVWDUW
WRJURZ6HHGWUHDWPHQWLVWKHPDLQFRQWUROPHWKRGQHYHUWKHOHVVLQVHFWLFLGHVSUD\DSSOLFDWLRQPD\EHXVHGDVZHOO
3RSRY HW DO    ýDPSUDJ  )URPPLGGOH RI WKH \HDUV ¶ LW KDV WHVWHG LQVHFWLFLGHV IURP
QHRQLFRWLQRLG FODVV IRU PDL]H VHHGV WUHDWPHQW DJDLQVW T. dilaticollis 3RSRY HW %DUEXOHVFX  +LJKHU
HIIHFWLYHQHVVRIWKHVHDFWLYHLQJUHGLHQWVZDVPHQWLRQHGLQGLIIHUHQWFRPPXQLFDWLRQV%DUEXOHVFXHWDO3RSRY
9DVLOHVFXHWDO7URWX܈HWDO*HRUJHVFXHWDO$VUHVXOWRI(8GLUHFWLYHIURP
'HFHPEHU WKHXVHRIQHRQLFRWLQRLG LQVHFWLFLGHVIRUVHHG WUHDWPHQWRI WKHPDL]HFURSVZDVUHVWULFWHGIRU WZR\HDUV
2IILFLDO-RXUQDORIWKH(XURSHDQ8QLRQ$IWHUWKLVGLUHFWLYHQRLQVHFWLFLGHVUHPDLQDYDLODEOHIRUPDL]HVHHG
WUHDWPHQW DJDLQVW T. dilaticollis LQ 5RPDQLD $OWKRXJK LW KDV REWDLQHG WHPSRUDU\ DXWKRUL]DWLRQV IRU XVH RI WKH
QHRQLFRWLQRLGLQVHFWLFLGHVOLNHVHHGWUHDWPHQWDWPDL]HFURSLQVSULQJSHULRGERWKLQDQGLWLVQHFHVVDU\
WRILQGDOWHUQDWLYHIRUUHSODFHEDQQHGLQVHFWLFLGHVIRUT. dilaticollisFRQWUROLQPDL]HFURSV
,QWKLVSDSHUDXWKRU¶VFROOHFWLYHSUHVHQWHIIHFWVRIVRPHLQVHFWLFLGHVRQPDL]HOHDIZHHYLOERWKDWWUHDWHGRQVHHGV
PDL]HXQWLOVRZLQJDQGVSUD\VLQILUVWVWHSRIYHJHWDWLRQRISODQWVDW1$5',)XQGXOHD
$OVR LW SHUIRUPHG SURGXFWLYLW\ HOHPHQWV DQG VHHGV \LHOGV DQG WKH FKHPLFDO FRPSRVLWLRQ RI PDL]H VHHGV RQ
/DERUDWRU\RI<LHOGV4XDOLW\RI3ODQW6FLHQFH'HSDUWPHQW%XFKDUHVW)DFXOW\RI$JULFXOWXUH
0DWHULDOVDQG0HWKRGV
([SHULHQFHZDVFRQGXFWHGLQWKHH[SHULPHQWDOILHOGDW3ODQW3URWHFWLRQ&ROOHFWLYH1$5',)XQGXOHDLQ,W
ZDVH[HFXWHGLQDFFRUGDQFHZLWKWKHSULQFLSOHVRIH[SHULPHQWDOWHFKQLTXHLQUDQGRPL]HGEORFNVLQIRXUUHSHWLWLRQV
([SHULPHQWDO SORWVKDYHP OHQJWK PZLGWK  URZV GLVWDQFHEHWZHHQ URZVZDVRIP DV UHVXOW SORW
VXUIDFHZDVRIP7KHELRORJLFPDWHULDOZDV2OWPDL]HYDULHW\REWDLQHGRI1$5',)XQGXOHD7KHPDL]HVHHGV
ZHUH VRZHGPDQXDOO\ ZLWK D SODQWHU DW D  FP GLVWDQFH EHWZHHQ VHHGV RQ WKH URZ 7KLV ORZ GHQVLW\ KDV WKH
SXUSRVHWRFRQFHQWUDWHPDL]HOHDIZHHYLORQWKHHPHUJHGPDL]HSODQWVWRHYDOXDWHHIIHFWLYHQHVVRIWKHLQVHFWLFLGHV
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XVHG IRU WKH VHHG WUHDWPHQW 7R DYRLG PLJUDWLRQ RI PDL]H OHDI ZHHYLO DGXOWV IURP RQH SORW WR DQRWKHU WKH
H[SHULPHQWDO SORWV ZHUH ODWHUDOO\ LVRODWHG ZLWK D  P ZLGH VWULS VRZQ ZLWK SHD D SODQW UHSHOOHQW WR WKLV LQVHFW
3DXOLDQ9RLQHVFXDQG%DUEXOHVFX%DUEXOHVFXHWDO

 
)LJ$VSHFWVRIVRZLQJRQWKRI0D\
1$5',)XQGXOHD([SHULPHQWDO)LHOG
)URPHDFKSORWSODQWVIURPIRXUURZVKDYHEHHQDVVHVVHG7KHSODQWVIURPPDUJLQDOURZVRIWKHSORWZHUHQRW
DVVHVVHG)LYH SODQWVSHU HDFK URZKDYHEHHQPDUNHGZLWK VWDNHV )LJXUH2Q WKH IRXU URZV DVVHVVHGPDUNHG
SODQWVDUHLQD³VWDLUV´V\VWHP7KHDWWDFNLQWHQVLW\RIWKHT. dilaticollisZHUHDVVHVVHGZKHQSODQWVDUULYHDWIRXUOHDI
VWDJH%%&+XVLQJDVFDOHIURPWRHODERUDWHGDQGLPSURYHGE\3DXOLDQ$FFRUGLQJWKLVVFDOHDWWDFN
LQWHQVLW\ UDQJHGIURPXQDWWDFKHGSODQW WR SODWFRPSOHWHGHVWUR\HG[1RWHSODQWQRWDWWDFNHG[1RWH
SODQWZLWKVLPSOHELWHVRQWKHOHDIHGJH[1RWHSODQWVZLWKELWHVRUFOLSVRQOHDIHGJH[1RWHSODQWVZLWK
OHDIVFKDIHGLQSURSRUWLRQRI[1RWHSODQWVZLWKOHDIVFKDIHGLQSURSRUWLRQRI[1RWHSODQWVZLWK
OHDIVFKDIHGLQSURSRUWLRQRI[1RWHSODQWVZLWKOHDIVFKDIHGDOPRVWDWWKHOHYHORIWKHVWHP[1RWHSODQWV
ZLWK OHDIV FRPSOHWHO\ FKDIHG DQGEHJLQQLQJ RI WKH VWHPGHVWUR\HG [1RWH  SODQWV GHVWUR\HGZLWK VWHP FKDIHG
FORVHWRVRLOOHYHO$IWHUGD\VIURPSODQWHPHUJHQFHWKHVDYHGSODQWVSHUFHQWDJHZDVHYDOXDWHGE\FRXQWLQJDOO
WKHHPHUJHGSODQWVIURPDSORWDQGFRPSDULQJWKHPZLWKWKHVRZLQJVHHGVQXPEHUSORW

 

)LJ3ODQWVPDUNHGLQ³VWDLU´V\VWHP)LJ8QWUHDWHGSODQWVGHVWUR\HGE\T. dilaticollis
1$5',)XQGXOHD([SHULPHQWDO)LHOGWKRI0D\DWWDFNWKRI-XQH
1$5',)XQGXOHD([SHULPHQWDO)LHOG

7KHUHZDVVWXGLHGHIIHFWLYHQHVVIRUWZRSHVWLFLGHVDSSOLHGRQVHHGV*DXFKR)6OWRQQHDQG1XSULG
)6OWRQQHDQGWZRLQVHFWLFLGHVDSSOLHGLQYHJHWDWLRQ&DO\SVR6&POKDDQG'HFLV0HJDPOKD
7KHGDWDZHUHVWDWLVWLFDODQDO\]HGWKURXJKWKHDQDO\VLVRIYDULDQFHPHWKRGE\XVLQJRIWKH0LFURVRIW([FHO
DQG$50VRIWZDUH
2Q WKH RWKHU KDQG FKHPLFDO DQDO\]HV ZHUH SHUIRUPHG WR VHH LI WKHUH KDYH EHHQ FKDQJHV LQ WKH FKHPLFDO
FRPSRVLWLRQGHSHQGLQJRQWKHLQVHFWLFLGHDSSOLHG
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5HVXOWVDQG'LVFXVVLRQV
'DWDIURPWDEOHVDQGGHPRQVWUDWHWKDWFOLPDWLFFRQGLWLRQVIURPVSULQJSHULRGRIWKH\HDUDW1$5',
)XQGXOHDZHUHIDYRXUDEOHIRUPDL]HOHDIZHHYLODWWDFN7HPSHUDWXUHVUHJLVWHUHGLQILUVWGHFDGHRIWKH$SULOKDVORZ
YDOXH &ZKLOH LQ WKH UHVWRI WKHGHFDGHVZHUHKLJKHU+RZHYHU DYHUDJH WHPSHUDWXUH LQ$SULOZDVFORVH WR
PXOWL\HDUDYHUDJH7HPSHUDWXUHVUHJLVWHUHGLQ0D\ZHUHKLJKHUFRPSDUDWLYHZLWKDYHUDJHVLQDOWKUHHGHFDGHV
,Q VDPH WLPH UDLQIDOO UHJLVWHUHGDW1$5',)XQGXOHD LQVSULQJSHULRGRI WKH\HDUZHUHEHORZPXOWL\HDU
DYHUDJHERWKLQ$SULODQG0D\7DEOH,QVHFRQGGHFDGHRI0D\LWKDVUHJLVWHUHGRQO\PPRIUDLQIDOOVZKLOH
DYHUDJHWHPSHUDWXUHZDV&
7DEOH(YROXWLRQRIWKHDLUWHPSHUDWXUHVLQVSULQJDW1$5',)XQGXOHDLQ
0RQWK 7HPSHUDWXUH& $YHUDJH
&
0XOWL\HDU
&
'HYLDWLRQ
'HF
,
'HF
,,
'HF
,,,
$SULO      
0D\      
7DEOH(YROXWLRQRIWKHUDLQIDOOVLQVSULQJDW1$5',)XQGXOHDLQ
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PP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
7KHVH FOLPDWLF FRQGLWLRQV IURP VHFRQG GHFDGH RI 0D\ ZKHQ PDL]H SODQWV ZHUH LQ ILUVW YHJHWDWLRQV VWDJHV
%%&+ZHUHIDYRXUDEOHIRUSHVWDWWDFN
([DPLQDWLRQRI WKHGDWD LQ)LJXUH LW IROORZV WKDW WKHKLJKHUHIILFDF\RI WKHSHVWTanymencus dilaticollisZDV
FRQGXFWHG LQ WKH WZRWUHDWPHQWVDSSOLHG WRVHHGVDVFRPSDUHG WR WKHRWKHU WZRDSSOLHG LQYHJHWDWLRQ ,W IOXFWXDWHG
EHWZHHQZKHQDSSO\LQJLQVHFWLFLGH1XSULGDQGZKHQDSSO\LQJLQVHFWLFLGH&DO\SVR
7KHODUJHVWDWWDFNZDVUHFRUGHGWRFRQWUROSORWVZKHUHWKHUHLVQRWUHDWPHQWZDVDSSOLHG)LJXUH
$OVR WKH REVHUYDWLRQV ZHUH FRQGXFWHG RQ SODQW GHQVLW\SORWV 7KXV LQ SORWV ZKHUH WKH VHHG WUHDWPHQWV ZHUH
DSSOLHGWKH\ZHUHFRXQWHGDQXPEHURISODQWVWKDWUDQJHGEHWZHHQDQGSOSORWPHDQLQJRYHURISODQWV
VDYHG)LJXUH,QFDVHRIVSUD\LQJLQVHFWLFLGHVLQYHJHWDWLRQWKH\KDYHVKRZQWKDWWKHLUHIIHFWZDVLQVLJQLILFDQW
7KXVWKHUHZDVSODQWVSORWZLWKVDYHGSODQWVLQFDVHRI&DO\SVR6&DQGSODQWVSORWVZLWK
VDYHGSODQWVLQFDVHRI'HFLV0HJD

 
)LJ$WWDFNLQWHQVLW\DQDO\VLVRQWKRI0D\)LJ'HQVLW\RISODQWVDWWKRI0D\
1$5',)XQGXOHD([SHULPHQWDO)LHOG   1$5',)XQGXOHD([SHULPHQWDO)LHOG



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7KHVHUHVXOWVGHPRQVWUDWHGWKHHIIHFWLYHQHVVRIWUHDWPHQWVWRPDL]HVHHGZLWKVSHFLILFSURGXFWVFRPSDUDWLYHZLWK
WUHDWPHQWVPDNHLQYHJHWDWLRQ

  
)LJ1RWHSODQWVGHVWUR\HGZLWKVWHPFKDIHGFORVHWRVRLOOHYHO)LJ6HHGWUHDWPHQWZLWK1XSULG)63ODQWVZHUH
1$5',)XQGXOHD([SHULPHQWDO)LHOGSURWHFWHGDJDLQVWT. dilaticollisDWWDFNWKRI-XQH
1$5',)XQGXOHD([SHULPHQWDO)LHOG

2Q WKH UHVXOWVFRQFHUQLQJVHHGV\LHOGVQR UHFRUGHGVLJQLILFDQWGLIIHUHQFHVRQ WKHYDOXHVSURGXFWLYLW\HOHPHQWV
GHSHQGLQJRILQVHFWLFLGHVWUHDWPHQWV7KHRIJUDLQVZHLJKWFREZDVRYHUDQG7:*ZDVJ%XW
WKHPDLQIDFWRURI\LHOGVLVSODQWGHQVLW\FREDWKDUYHVWLQJ)LJXUH
,W FDQ EH QRWHG WKDW WKH ODUJHVW \LHOGV RI  NJKD ZDV UHJLVWHUHG DW LQVHFWLFLGH YDULDQW ZLWK WKH EHVW
HIIHFWLYHQHVVDQGUHVXOWHGSODQWVKD)LJXUH
%\FRPSDULVRQ DW WKHYDULDQWZKHUH WKHGHJUHHRI DWWDFNZDVYHU\ VWURQJSURGXFWLRQZDVXQGHU WKHXQWUHDWHG
FRQWUROUHVSHFWLYHO\NJKD


 
)LJ3URGXFWLYLW\HOHPHQWVRIPDL]HDWKDUYHVWLQJ)LJ<LHOGVRIPDL]HVHHGV
1$5',)XQGXOHD([SHULPHQWDO)LHOG1$5',)XQGXOHD([SHULPHQWDO)LHOG


,QVHFWLFLGHVVKRZHGQRLQIOXHQFHRQFKHPLFDOFRPSRVLWLRQRIVHHGVDWKDUYHVWLQJ*HQHUDOO\WKH\ZHUHZLWKLQWKH
OLPLWVNQRZQLQWKHOLWHUDWXUHIRUWKHFKHPLFDOFRPSRVLWLRQRIPDL]HVHHGV
)ROORZLQJ RXU UHVHDUFK VKRZHG WKDW ZHDWKHU FRQGLWLRQV RI  UHFRUGHG LQ 1$5', )XQGXOHD PDL]H VHHGV
DFFXPXODWHG WKH KLJKHVW DPRXQW RI SURWHLQ  7KH FRPSRXQGV ZHUH LQ DYHUDJH VWDUFK   RLO 
DVKDQGILEUH)LJXUH



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
)LJ&KHPLFDOFRPSRVLWLRQRIPDL]HVHHGV
1$5',)XQGXOHD([SHULPHQWDO)LHOG
&RQFOXVLRQV
)URPWKHVHH[SHULHQFHVZHFDQKLJKOLJKWVRPHLPSRUWDQWFRQFOXVLRQV
&OLPDWLFFRQGLWLRQVIURPVSULQJSHULRGRIWKH\HDUDW1$5',)XQGXOHDZHUHIDYRXUDEOHIRUT. dilaticollis
DWWDFN
7KH KLJKHU HIILFDF\ IOXFWXDWHG EHWZHHQ  ZKHQ DSSO\LQJ LQVHFWLFLGH 1XSULG DQG  ZKHQ DSSO\LQJ
LQVHFWLFLGH&DO\SVR7KH ORZHVW HIIHFWLYHQHVVZDV UHJLVWHUHG LQ WKH FRQWURO SORWVZKHUH WKHUH LV QR WUHDWPHQWZDV
DSSOLHG
7KHGHQVLW\RISODQWVUDQJHGEHWZHHQDQGSODQWVSORWPHDQLQJRYHURISODQWVVDYHGDWWUHDWPHQWRQ
VHHGV
,QFDVHRIVSUD\LQJLQVHFWLFLGHVLQYHJHWDWLRQWKH\KDYHVKRZQWKDWWKHLUHIIHFWZDVLQVLJQLILFDQWSODQWVSORW
ZLWKVDYHGSODQWVLQFDVHRI&DO\SVR6&DQGSODQWVSORWVZLWKVDYHGSODQWVLQFDVHRI'HFLV
0HJD
2Q WKH UHVXOWVFRQFHUQLQJVHHGV\LHOGVQR UHFRUGHGVLJQLILFDQWGLIIHUHQFHVRQ WKHYDOXHVSURGXFWLYLW\HOHPHQWV
GHSHQGLQJRILQVHFWLFLGHVWUHDWPHQWV
%XWWKHPDLQIDFWRURI\LHOGVLVSODQWGHQVLW\FREVDWKDUYHVWLQJ7KHODUJHVW\LHOGVZDVUHJLVWHUHGDWLQVHFWLFLGH
YDULDQWZLWKWKHEHVWHIIHFWLYHQHVVDQGUHVXOWHGSODQWVKD
,QVHFWLFLGHVVKRZHGQRLQIOXHQFHRQFKHPLFDOFRPSRVLWLRQRIVHHGVDWKDUYHVWLQJ*HQHUDOO\WKH\ZHUHZLWKLQWKH
OLPLWVNQRZQLQWKHOLWHUDWXUHIRUWKHFKHPLFDOFRPSRVLWLRQRIPDL]HVHHGV
'XHWRKLJKWHPSHUDWXUHVDQGGURXJKWWKHPDL]HVHHGVDFFXPXODWHGWKHKLJKHVWDPRXQWRISURWHLQ7KH
RWKHUFRPSRXQGVZHUHLQDYHUDJHVWDUFKRLO±DVKILEUH
5HIHUHQFHV
%DUEXOHVFX$9RLQHVFX , 6DGDJRUVFKL' 3HQHVFX$ 3RSRY&9DVLOHVFX6 &UXLHVHU )6 $QHZSURGXFW IRUPDL]H DQG
VXQIORZHUVHHGWUHDWPHQWDJDLQVW Tanymecus dilaticollis *\OO5RPDQLDQ$JULFXOWXUDO5HVHDUFKS
ýDPSUDJ',PSDFWRIFOLPDWHWRDSSHDUDQFHRIILHOGFURSSHVWVLQ9RMYRGLQD>6HUELD@GXULQJ>LH@%LOMQLOHNDUS

*HRUJHVFX(&DQD/ 3RSRY&*DUJDULWD55DVQRYHDQX/9RLQHD/ 0DL]H OHDIZHHYLO Tanymecus dilaticollis*\OO LQ WKH
FRQWH[WRIQHRQLFRWLQRLGVHHGWUHDWPHQWUHVWULFWLRQ$QQDOVRI1$5',)XQGXOHDYRO/;;;,,S
+DV9+DV ,$QWRKH ,&RSDQGHDQ$1DJ\ ( 7KH YDULDELOLW\ LQ SURGXFWLRQ FDSDFLW\ DQG TXDOLW\ RI JUDLQPDL]H K\EULGV IURP
GLIIHUHQW)$2PDWXULW\JURXSV$QQDOVRI1$5',)XQGXOHDS
3DXOLDQ )  &RQWULEXWLRQ DW NQRZOHGJH RI WKH GHYHORSPHQW HFRORJ\ DQG FRQWURO RI WKH Tanymecus dilaticollis VSHFLH &RQWULEXĠLL OD
FXQRDúWHUHDGH]YROWăULLHFRORJLHLúLFRPEDWHULLVSHFLHLTanymecus dilaticollis'RFWRUDOWKHVLV,$1%%XFKDUHVWSS
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3DXOLDQ)3RSRY&*ULJRUHVFX57KHUROHRIWKHQXWULWLRQUHJLPHLQWKHDGXOWVOLIHRITanymecus dilaticollis*\OOCurculionidae-
ColeopteraVSHFLH3UREOHPVRI3ODQW3URWHFWLRQ
3RSRY&5HVHDUFKHVFRQFHUQLQJWKHSURWHFWLRQRIWKHFHUHDOVOHJXPLQRVDHIRUJUDLQVWHFKQLFDODQGIRUDJHSODQWVDJDLQVWSDWKRJHQDJHQWV
DQGSHVWV\HDU3UREOHPVRI3ODQW3URWHFWLRQ
3RSRY&*XUDQ05DUDQFLXF65RWăUHVFX06SLULGRQ&9DVLOHVFX6*RJX)3K\WRVDQLWDU\VWDWHRIWKHFHUHDOVOHJXPLQRXVIRU
JUDLQVIRUDJHDQGWHFKQLFDOFURSVIURP5RPDQLD\HDU3UREOHPVRI3ODQW3URWHFWLRQ
3RSRY&*XUDQ05DUDQFLXF65RWăUHVFX06SLULGRQ&9DVLOHVFX6*RJX)3K\WRVDQLWDU\VWDWHRIWKHFHUHDOVOHJXPLQRXVIRU
JUDLQVIRUDJHDQGWHFKQLFDOFURSVIURP5RPDQLD\HDU3UREOHPVRI3ODQW3URWHFWLRQ
3RSRY&*XUDQ05DUDQFLXF65RWDUHVFX06SLULGRQ&9DVLOHVFX6*RJX)3K\WRVDQLWDU\VWDWHRIWKHFHUHDOVOHJXPLQRXVIRU
JUDLQVIRUDJHDQGWHFKQLFDOFURSVIURP5RPDQLD\HDU3UREOHPVRI3ODQW3URWHFWLRQ
3RSRY&7URWXV(9DVLOHVFX6%DUEXOHVFX$5DVQRYHDQX/'URXJKWHIIHFWRQSHVWDWWDFNLQILHOGFURSV5RPDQLDQ$JULFXOWXUDO
5HVHDUFKS
3RSRY & %DUEXOHVFX $   \HDUV RI VFLHQWLILF DFWLYLW\ LQ GRPDLQ RI ILHOG FURS SURWHFWLRQV DJDLQVW GLVHDVHV DQG SHVWV $QQDOV RI
1$5',)XQGXOHDS
9DVLOHVFX963RSRY&6WRLFD91HJULOD03URFRSRYLFL(5HVXOWVUHJDUGLQJFRQWURORIPDL]HOHDIZHHYLOTanymecus dilaticollis
*\OOE\FKHPLFDOVHHGWUHDWPHQWGXULQJ6FLHQWLILF3DSHUV86$096HULHV$S
9RLQHVFX ,%DUEXOHVFX$(YROXWLRQRIPDL]H OHDIZHHYLO Tanymecus dilaticollisJ\OO LQYDULRXVFURSVGHSHQGLQJRQ WKHSUHFHGLQJ
FURS3URFHHGLQJVRI,QWHUQDWLRQDO6\PSRVLXPRQ,QWHJUDWHG3URWHFWLRQRI)LHOG&URSV9UQMDND%DQMD
7RDGHU05RPDQ*K9*HQHUDO$JULFXOWXUH+DQGERRN³7HUUD1RVWUD´3XEOLVKLQJ+RXVH,DVL
7URWXV ( %XEXUX] $$ =DKDULD 3  5HVHDUFKHV RQ WKH SURWHFWLRQ RI PDL]H FURSV DJDLQVW VRLO SHVWV $JURQRPLFDO 5HVHDUFKHV LQ
0ROGDYLDS
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